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INTRODUCTI ON 

P r o j e c t  Ru l i son ,  a  Plowshare P r o j e c t ,  i s  a c o o p e r a t i v e  e f f o r t  of 

the ~ u s t r a l .  O i l  Company, I n c .  ( o p e r a t o r ) ,  the  CER Geonuclear  Corpora t ion  

( t echn ica l  c o n s u l t a n t ) ,  t h e  U . S  . Atomic Energy Commission, and the  U.S. 

Department of I n t e r i o r .  The p r o j e c t  i s  a n  exper imen ta l  s t u d y  t o  de termine  

t h e  c o m e r c i a l  f e a s i b i l i t y  of s t i m u l a t i n g  n a t u r a l  g a s  product ion  i n  the  

Rulison g a s  f i e l d  by f r a c t u r i n g  t h e  r e s e r v o i r  rock  w i t h  a nuclear  exp los ion .  

The de tona t ion  of a  n u c l e a r  dev ice  emplaced approximate ly  8,400 f e e t  below 

land s u r f a c e  was accomplished September 10 ,  ,1969. C u r r e n t  p lanning i n c l u d e s  

reopening the  h o l e  approx imate ly  6  months a f t e r  t h e  d e t o n a t i o n  and t e s t i n g  

the  hole f o r  changes of g a s  r e s e r v o i r  c h a r a c t e r i s t i c s .  A s  p a r t  of  t h i s  

t e s t i n g ,  t h e  n a t u r a l  gas  w i l l  be burned.  I n  t h i s  combustion, water  vapor 

I w i l l  c o n t a i n  t r i t i u m ,  and the  r e s u l t a n t  changes i n  t h e  t r i t i u m  c o n c e n t r a t i o n  

i n  the  w a t e r s  o f  t h e  R u l i s o n  p r o j e c t  a r e a  w i l l  be de termined.  
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A c o n t i n u i n g  program o f  c o l l e c t i n g  w a t e r  samples  f rom s u r f a c e  

w a t e r s  i n  t h e  R u l i s o n  p r o j e c t  a r e a  and . v i c i n i t y  i s  b e i n g  conduc ted  by 

t h e  U.S. G e o l o g i c a l '  Survey i n  c o o p e r a t i o n  w i t h  t h e  U.S. Atomic Energy 

Commission, p r i m a r i l y  t o  p r o v i d e  background d a t a  on t h e  q u a n t i t y  and 

q u a l i t y  of ground and s u r f a c e  w a t e r s .  A d e s c r i p t i o n  of the sampl ing  

l o c a t i o n s  and chemical  a n a l y s e s  a v a i l a b l e  t o  d a t e  a r e  summarized i n  

t h i s  r e p o r t .  



An inventory  of w e l l s  and sp r ings  i n  t h e  R u l i s o n . p r o j e c t  a r e a  . 

and v i c i n i t y  was made from March 20-April 3 and May 20-25, 1969, 

by the  U.S. Geological  Survey i n  coopera t ion  w i t h  the  U.S. Atomic 

Energy Commission. The records and chemical analyses  of the  

inventor ied  w e l l s  and sp r ings  a v a i l a b l e  i n  ~ u ~ u s t  1969 were given 

i n  U.S. Geological  Survey open- f i l e  r e p o r t  USGS-474-40. This r epor t  

by Hurr and o the r s ,  1969, was t i t l e d ,  " ~ e c o r d s  of Se lec ted  Wells and 

Springs i n  the  Rulison P r o j e c t  Area, Gar f i e ld  and Mesa Counties, 

Colorado." Addi t ional  chemical analyses  a s  p a r t  of t h a t  inventory 

have been'completed. The d e s c r i p t i o n  and inventory  informat ion  

about t h e  sampling l o c a t i o n s ' o f  these  a d d i t i o n a l  chemical .ana1yses have 

been ex t rac ted  from Hurr and o the r s ,  1969, and a r e  included i n  t a b l e s  3-5. 

These a d d i t i o n a l  chemical analyses  a r e  included wi th  o t h e r s  i n  t a b l e  6. 

A f t e r  t h e  nuclear  event,  t h e r e  w e r e  s e v e r a l  wel ls ,  sp r ings  and 

c i s t e r n s  i n v e s t i g a t e d  i n  r e l a t i o n  t o  p o s s i b l e  damage complaints.  The 

same genera l  procedures a s  dur ing  t h e  inventory  was followed except 

a d d i t i o n s  i n  the  chemical analyses  requested a s  requi red  t o  provide 

a n a l y t i c a l  d a t a  ' f o r  eva lua t ion  of t h e  complaint. The d a t a  acquired 

i n  t h i s  e f f o r t  i s  a l s o  included i n  t a b l e s  3-6. 



METHODS OF STUDY AND DATA 

Samples of s u r f a c e  waters.--A sampling network of 21 loca t ions  was 

established t o  provide the basis  of evaluating changes i n  the  tritium 

concentrations a t t r i b u t a b l e  t o  t h e  Rulison pro jec t .  An i l l u s t r a t i o n  

contained i n  Yeend, 1969, was modified to  show t h e  loca t ions  of 21  

surface water s i t e s  t h a t  w i l l  be r e p e t i t i v e l y  sampled ( f i g u r e  1). 
' 

Table 1 gives  a  l oca t ion  descr ipt i ,on of the po in ts  on figure.  1. The 

s t a t i ons  a r e  l i s t e d  i n  the same downstream order  used i n  water-supply 

papers. S t a t i o n s  a r e  l i s t e d  i n  a downstream d i r e c t i o n  along the  main 

stem with a l l  s t a t i o n s  on a  t r i b u t a r y  entering above a main-stem 

s t a t i o n  l i s t e d  before  t h a t  s t a t i o n .  I f  a  t r i b u t a r y  e n t e r s  between 

two main-s t e m  s t a t i o n s ,  i t  i s  l i s t e d  between them. 

Each l o c a t i o n  has been descrtbed i n  tab le  1 by inc luding  i t s  

s t a t i o n  name and a  s t a t i o n  number, when ava i lab le ,  t h a t  corresponds t o  

the one used i n  water-supply papers. In  ass igning stat ' ion-numbers,  

gaps a r e  l e f t  i n  the  numbers t o  allow fo r  new s t a t i o n s  t h a t  may be 

established; hence, the numbers a r e  not consecutive, bu t  do i n d i c a t e  

downstream o rde r  posit ion.  

A complete 8 -d ig i t  number f o r  each s t a t i on ,  such a s  09-0961.00, 

includes t h e  p a r t  number "09" p lus  a  s i x -  d i g i t  s t a t i o n  number. In 

t h i s  report ,  t h e  non-essential  zeros  a r e  not shown. For example, t he  

complete number 09-0961.00 would appear a s  9-0961 i n  bracke ts  fol lowing 

the s t a t i o n  name. 

Following the  s t a t i o n  number ' is  given the l a t i t u d e  and longi tude and 

a  more complete descr ip t ion  of where the samples w e r e  taken. 
J 





Table 1.--Location description of surface water sampling points, Rulison 
project area, Garfield and Mesa Count'ies, Colorado. 







Samples of we l l s ,  spr ings  and cisterns.--An inventory o f  w e l l s  and spr ings  . 

i n  a c i r c u l a r  a r e a  having an approximate r ad ius  of 20 k i lometers  from the  

nuc lear  device emplacement hole  was conducted preshot.  It was to 

document t h e  physical  condi t ion of we l l s  and spr ings,  and t o  c o l l e c t  

samples of water  p r i o r  t o  the nuclear  event, f o r  chemical analyses .  

This inventory was - in  general  reported by Hurr and o thers ,  1969. 

Addit ional  analyses  as p a r t  of t h a t  inventory a r e  now ava i l ab l e .  They 

a r e  included i n  t h i s  r e p o r t  ( t a b l e  6). 

Following t h e  nuc lear  event, the  U.S. Atomic Energy 'Commission 

received some complaints of damage t o  hydrologic f ea tu re s .  These w e l l s ,  

s p r ings  o r  c i s t e r n s  were inves t iga ted  by t h e  U.S. ~ e o l o g i c a l  Survey 

as a r e s u l t  of t h e  damage complaints. The a n a l y t i c a l  d a t a  , co l l ec t ed  

as a r e s u l t  of these  i nves t iga t ions  a r e  a l s o  reported i n  t a b l e  6. 

To a i d  i n  l o c a t i n g  the wel l s ,  spr ings  o r  c i s t e r n s  t he  l oca t ion  

numbering sys  t e m  of t h e  Colorado D i s t r i c t ,  Water Resources Division,  

U.S, Geological  Survey was adopted f o r  use i n  t h i s  repor t .  The e n t i r e  

d i scuss ion  desc r ib ing  the  loca t ion  numbering system t h a t  fol lows w a s  

ex t r ac t ed  by t h e  au thors  near ly  verbatim from Hurr and others ,  1969. 

I Figure  2 i l l u s t r a t i n g  the  system except f o r  the  t i t l e  a l s o  appeared i n  
I 

t h a t  r epo r t .  





The well, spr ing ,  c i s t e r n  and surface-water l o c a t i o n  numbers i n  the 

t ab l e s  indicate  t h a t  numbers a r e  based on the U.S. Bureau of Land Management 

system of land subdiv is ion  and show t h e  locat ion of  the  site by quadrant, 

township, range, sec t ion ,  and p o s i t i o n  wi th in  the s ec t ion .  A graphic 

i l l u s t r a t i o n  of t h i s  method of  l o c a t i o n  f o r  a wel l  i s  shown i n  f igure  2. 

The f i r s t  c a p i t a l  l e t t e r ,  "S," preceding the loca t ion  number means 

t h a t  the  s i t e  i s  located i n  t h e  a r e a  governed by t h e  s i x t h  p r inc ipa l  

meridian. The second c a p i t a l  l e t t e r ,  "c," (a l so  preceding t h e  locat ion 

number), ind ica tes  t h e  quadrant i n  which the wel l  o r  s p r i n g  i s  located. 

Four quadrants a r e  formed by t h e  i n t e r s e c t i o n  of t h e  base  l i n e  and the 

p r inc ipa l  meridian: A, i n d i c a t e s  the  northeast  quadrant; B, the 

northwest; C, t h e  southwest; and D, t h e  southeast. The f i r s t  numeral 

i nd i ca t e s  the township; the  second, t h e  range; and the  t h i r d ,  the 

s e c t i o n  i n  which the  we l l  o r  s p r i n g  is  located. The let ters follow- 

ing t h e  sec t ion  number i n d i c a t e  t h e  l oca t ion  of t h e  w e l l  o r  spr ing 

wi th in  the sect ion.  The f i r s t  l e t t e r  denotes t he  qua r t e r  sec t ion ;  

the  second, t h e  quar te r -quar te r  s e c t i o n ;  and the t h i r d ,  t h e  quarter-  

quar ter-quar ter  sec t ion .  The l e t t e r s  a r e  assigned wi th in  t h e  sec t ion  

i n  a  counter-clockwise d i r ec t ion ,  beginning with A i n  the  northeast  

quar te r .  L e t t e r s  a r e  assigned w i t h i n  each quar te r  s e c t i o n  and within . 
each quar ter-quar ter  s e c t i o n  i n  t h e  s a m e  manner. Where two o r  more 

loca t ions  a r e  w i t h i n  the  s m a l l e s t  subdivision,  consecut ive  numbers, 

beginning with 1, a r e  added a f t e r  t h e  l e t t e r  des igna t ion  i n  the  

o rde r  the we l l s  and spr ings  were inventoried.  Fo r  example, SC6-93-16edd2 

ind ica t e s  a w e l l  i n  the  S @ S ~ N E +  sec.  16, T. 6 S., R. 93 W.; the 2 following 

the  locat ion l e t t e r s  i n d i c a t e s  t h a t  t h i s  well  was t h e  second well  inventoried 

i n  the  quar te r -quar te r -quar te r  s ec t ion .  

- 10- 
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Records of t h e  wel l s ,  s p r i n g s  and c i s t e r n s  a r e  included on t a b l e s  3, 

4 and 5, respec t ive ly .  Some of t h e  d a t a  was e x t r a c t e d  from Hurr and 

o the r s ,  1969 and p a r t  acqui red  by P. T. Voegeli,  Sr. and W. A. Beetem 

dur ing  t h e i r  inves  t i g a  ti ,ons of hydrologic  f e a t u r e s  fo l lowing  t h e  

nuc lear  detonat ion.  Table 6 inc ludes  t he  cchemical ana lyse s  of wate r  

samples from wel l s ,  spr inge  and c i s t e r n s  descr ibed i n  t a b l e s  3-5. 
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EX PLANATION 
Sample location 

5 I O M l L  

Figure 1.--Selected surface-water sampling locations in the Rulison project 
area, Garfield and Mesa Counties, Colorado. 



Figure 2. --Sys tern of numbering locations in Colorado. 



Table 1. --Location d e s c r i p t i o n  of suri&ce-water samplinp points ,  
Rulison Pro iec t  a r e a ,  Garf ie ld  and Mesa Counties,  Cclorado. 

Colorado River a t  New Cas t l e  (9-0876)~ l a t  3rG34'06", long ~ 0 7 ~ 3 2 ' 2 6 " ,  
on l e f t  bank southwtst  edge of New Casrle,  50 f e t t  downstream froir: 
county bridge, and 600 f t  'downstream from Elk Cree':<, 

East Mamm Creek near Rif l e y  l a t  39°25'>5", lot.% 107~40'29"; ' 2.5 m:: l e s  
south of convergenci with west and middle. Mami Creeks and about .l;; miles 
southeast of Ri f le .  

Middle Mamm Creek near  Ri f le ,  l a t  33°2k-''13", long 107~42 54"; .; mi Les 
south.of convergence wi th  west Mam Creek and 12 miles  southezisc 
of Rif l e ,  

West Mamm Creek near R i f l e ,  l a t  351°25'4$", long 107~46'12", about h a l f  a 
mile upstream from Quakenasp Gulch Creek and -( siles ( rev ised]  south 
of Rif le ,  

Mam Creek near Ri f le ,  l a t  3g02gt47", long 1 0 7 ~ 4 ~ ~ 2 2 "  50 f e e t  above 
county bridge about 4.5 miles south of Colorado River. 

Beaver Creek near  R i f l e  (9-0925)) l a t  3g028' 20", long 107~49 '55", 
on l e f t  bank 150 f t  upstream from unnamed t r ibu ta ry ,  200 f t  upstream 
from road bridge, & miles  upstream from mouth, and 4.8 miles southwest 
of Rif le ,  

Cache Creek near Rulison, l a t  3g028'33", long 107~54'33"; c u l v e r t  on 
county road 1.5 miles southeas t  of Rulison. 

Battlement Reservoir near  Grand . Valley, l a t  3g022'25", long 107~53'50", 
a t  head of Battlement Creek about 4 miles southeas t  of Grand val ley.  

Battlemenc Creek near Morrisana, ra t  39°24'35", long 107O57'29", 
about 0.5 mile west of  Rulison p r o j e c t  site about .  7 miles southeas t  of  
Grand Valley. 

Tributary of Battlement Creek near  Morrisana, let 39O24'33", long 107~57' i4", 
about 1,200 f e e t  northwest of Rulison p ro jec t  s i t e  about 7 miles  southeas t  . 
of Grand Vallev, 

Battlement Creek near Grand Valley (9-0926) l a t  3 ~ ~ 2 6 '  lo", long 107~58'40", 
on l e f t  bai~k 300 f t  downstream from ford, k$- miles  upstream from south, 
and 5 m i l e s  southeas t  of Grand Valley. 

Spring Creek near  Grand Valley, l a t  3g023 ' 41", long 108~05'32", a c r o s s  
Colorado River from Una r a i l r o a d  s iding,  5 m i l e s  southwest of ,Grand Valley, 



Table 1.--Location desc r ip t ion  of surface-%ater sampling -points, 
Rulison Pro iec t area ,  Garf ie ld  and Mesa Counties, Colorado--Continued. 

Colorado River near DeBeque (9-0937)~ l a  t 39O20'22~, long 108~11*35", 
on r i g h t  bank 50 f e e t  downstream from U. S. Highway 6 bridge, 10 miles 
e a s t  of DeBeque. 

Vega Reservoir .near.  Collbran )9-0961), . l a t  39°?3'30", long 107~45'.c0~ t 

a t  dam on Plateau Creek, 10 miles southeast of Collbran. 

Plateau Creek near Collbran (9-0965), l a t  39°15 '~ '9 ,  long 13j"j'50'25", 
on r igh t  bank 10 f t  downstream from pr iva te  bridge; 1+ miles downstream 
from Leon Creek, and 6 miles e a s t  of Collbran. 

Road Gulch near Collbran, l a t  3g017' 30", long 107~43'18", above 
convergence of Sheep Creek and Road Gulch 16 miles eas t  of Collbran. 

Buzzard Creek near ~ o l l b r a n  (9-0975)~ l a t  3g016'20", long 107~51'00", 
on r igh t  bank 150 f t  upstream from county bridge, ha l f  a mile upstream 
from Brush Creek, and 7 miles e a s t  of Collbran. 

Brush Creek near  Collbran (9-0976), l a t  3g019' 30", long 107~50'  30", 
4.5 miles north of Peninsula road and about 8 miles northeast of 
Collbran. 

Hawkhurs t Creek near Collbran, l a  t 3g016 '21", long 107~54@52", 
a t  cu lver t  -200 yards west of farm house and 0.5 mile north of convergence 
wi th  Buzzard Creek. 

Kimball Creek near Collbran, l a t  3g017 'oo", long 107~57' 13", a t  
cu lver t  of f i r s t  crossing about 3 miles north of Collbran. 

Plateau Creek near Cameo (9-1050), l a t  3g011'00", long 108~16'10", 
on l e f t  bank 300 f t  from S t a t e  Highway 65, 1.1 m i l e s  upstream 
from mouth, and 4 miles nor theas t  of Cameo. 

-5- (continued) 
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Table 2.--Chemical ana lyses  of wdter f rom sur face  waters ,  Rulison P r o j e c t  a r e a ,  Gar f i e ld  and Mesa Counties,  Colorado. 

(chemical ana lyses  i n  mi l l ig rams per  l i t e r )  

ado River a t  New C a s t l e  
Do 

?lam Creek near  R i f l e  
e Mamm Creek near R i f l e  
Mam Creek near  R i f l e  

Creek near  R i f l e  
r Creek near  R i f l e  
Creek near  Rulison 

e t Reservoir  near  Grand Valley 
e. c Creek near  Morrisana 

ement Creek near Morrisana 
t a r y  of  Battlement Creek near  
r i s ana  

Do 
ement Creek near Grand Valley 

Do 

ement Creek near  Grand Valley 
g Creek near  Grand Valley 
ado River near DeBeque 

DO 
Do 

Reservoir near  Collbran 
3u Creek near  Collbran 
Gulch 'near  Collbran 
rd  Creek near  Collbran 

Do 

Creek near  Collbran 
u r s t  Creek near Collbran 

Do 
I'  "reek near  Collbran 

Do 

lu Creek near  Cameo 
Do 
Do 
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Table 3.--Records of  s e l ec t ec  we l l s ,  Rulison P r o i e c t  Area. G a r f i e l d  : 1 
Locat ion number: See t e x t  f o r  numbering system. Method of  l i f t  and t: 
Date of inventory:  Date of inventory,  wa te r - l eve l  measurement, y i e l d  measurement. Yield:  R, reported; 
Depth of we l l :  A l l  depths a r e  repor ted  depths given i n  f e e t .  Use of water :  D, dor 
Altitude- of land su r f ace :  A l t i t u d e ,  es t imated  from 7$-minute quadrangle Temperature: Recordi 

topographic maps, i s  g iven  i n  f e e t  above mean s e a  l e v e l .  Remarks : DC, depth. t, 
Depth t o  water :  ~ e a s u r e d  depths  t o  wa te r  a r e  g iven  i n  f e e t  and t e n t h s  

below land sur face ;  r epo r t ed  depths  a r e  given i n  f e e t  below land sur face .  

Locat ion 
number 

Owner Date Year Depth Casing 
of  

*Iti tude Depth of  
o r  of c om- land t o  

t enan t  i nven to ry  plete'd 
w e l l  D h e t e r  

Type 
water 

( . fee t )  (inches) s u r f a c e  
( f e e t )  ( fee t )  

SC-5-92-33AAC W. D. Jewel1  10-22-69 ' . 1962 35 6 S t e e l ,  5,690 8.0 
-7-94-O~DDD R. Bingham, Sr.  10-20-69 - 1945 140 7 S t e e l  6,480 100 
-7-95-07adb J. Lawson 5-13-69 1960 100 7 S t e e l  5,160 

5-14-69 
30 

-7-95- 10adc-2 E. Schwab 1954 134 6 S t e e l  6,140 
-7-95- 10adc-2 do. 9-19-69 do . do. do. S t e e l  do . -- 13 

L. Haywood 5- 14-69 1962 143 5 S t e e l  
G. Rogers 

5,990 
5-13-69 1960 95 7 S t e e l  5,110 . 66 . 

43 

N. Dutton 5-13-69 1949 160 6 S t e e l  6, 100 144 
do . 10-21-69 do. 165 6 S t e e l  6,100 

W o  Severson 5- 15-69 1966 110 7 S t e e l  6,940 - - 134 

P. Hight 5- 15-69; 1951 75 5 S t e e l  6,320 57 



~ ? c t e c  wells, Rulison Project Area, Garfield and Mesa Counties, Colorado 

Method of l i f t  and- type of power: J, jet; P, piston; S, submersible; E, e lec t r ic  motor. 
Yield: R, reported; E, estimated. 
Use of water: D, domestic; I, irrigation; S, stock. 
Temperature: Recorded to nearest 0.5~c. 
Remarks: DC, depth well cased. 

Method Yield *Ititude Depth . of Temper- 
Turbid- 

Casing o f (gallons Us e to ature i t y  
land l i f t  of water (mil l i -  Remarks 

Djameter water 
Type surface and minute) water 

Per 
( O C l  

grams 
( jzches) 

( fee t )  ( fee t )  : power per l i t e r )  

S t ee l  
S t ee l  
S t ee l  
S t ee l  
S t ee l  

S tee l  
Steel 
S t ee l  
S t ee l  
S t ee l  
Steel  

- - 

5,690 8.0 
6,480 109 

30 
6,140 

do. -- 
5,990 43 
5,110 66 . 
6,100 144 
6,100 134 
6,940 
6,320 57 

-- - - 
1R 
50R 
do. 

- - 
30E 
2E 
1-2 

. 5E 
- 0  . 

i -- . .. . . 
,. . - - DC, 63 feet  

.'" ., -- . t , . 
23 .$+. ~ 

..:. , r ,  . . . 

oo DC, '163 fee t  ' : +,, .- + 
:.t , - o DC, 165 fee t  *.; . ., 



. 
Table 4.--Records of s e l ec t ed  sp r ings ,  Rulison P ro jec t  Area, Gar f i e ld  and Mesa Counties ,  Colorado, 

Location number: See t e x t  f o r  numbering system. Yield: E, es t imated.  
Date of inventory: Date of inventory  and y i e l d  Use of water: D, domestic; M, municipal.  

measurement. Improvements: B, box; D, di tched;  P, pipe; 
A l t i t u d e  of land su r face :  A l t i t u d e  of  poin t  of d i s -  U, undetermined. . 

charge, est imated from 7$--minute quadrangle topo- Temperature: Recorded t o  n e a r e s t  0.5OC. 
graphic maps, i s  given i n  f e e t  above mean sea  l eve l .  

A l t i t u d e  Yield 
Date of lend (ga l lons  Use 1mprove- Temper- Turbidi  t y  

Location owner o r  tenant  number 0 f 
su r face  per  ments a t u r e  (mil l igrams Remarks 

inventory  
( f e e t )  minute) (Oc) per  l i t e r )  

- 

SC-6-94-32cca W. Wells 10-20-69 5,770 -.. D U -- - - Sample c o l l e c t e d  
from t a p  i n  
house. 

-6-95-36aab Mr. Lemon 9-5-69 5,200 O w  D D 13.0 -- -- 
-6-95-36aabl M r .  Lemon 9-5-69 5,200 - - D D 13.0 I- - - 
-6-95-36abd Mr. Lemon 9-4-69 5,200 30 E, D I) 12.0 -- -- 
-6-95-36abdl Mr. Lemon 9-3-69 5,200 - - D D 13.0 - - - - 

SC-7-94-04bdc C. H. Bernklau 10-20-69 -- - - D U -- - - Sample c o l l e c t e d  
from t a p  i n  yard. 

d o 6,040 - - D B,P 10.0 - - Sample c o l l e c t e d  

-7-35-05dcd C i t y  of Grand 
Valley 9-20-69 5,360 - - M 

-7-95-05dcd C i ty  of Grand 
Valley 10-19-69 5,360 -- M 

-7-95-08cca J. Sa t t e r f  i e l d  3-14-69 - - o - .- 
-8-95-24acc P. Wallace 9- 19-69 lo, 200 -- -- 
-9-93-lgbda C. T. Bruton 9- 4-69 7,180 , 73 Ea D 
-9-95-26daa C i ty  of c o i l b r a n  9-20-69 6,040 -- M 

DO do 3-25-69 6,040 - - M 

a t  spr ing .  

U 1200 -9 Reservoir  feed be- 

f o r e  c h l o r i n a t i o n ,  
u -0 -0 0- 

u 7.0 1 - 0 

u 9.0 0 - 0-  

D 7.5 3 Sample taken be- 
D 800 - - f o r e  c h l o r i n a t i o n .  



Table.5.--Records of s e l e c t e d  c i s t e r n s ,  Rul i son  P r o j e c t  Area, G a r f i e l d  and Mesa Counties ,  Colorado. 

Locat ion number: See t e x t  f o r  numbering system. Source: D, i r r i g a t i o n  d i t c h  from Bat t lement  Creek; 
Date of inventory :  Date of  inventory  and samples. E, e s t imated .  
A l t i t u d e  of land su r f ace :  A l t i t u d e  of p o i n t  of  d i s -  Use of water :  D, domestic. 

charge, es t imated  from 7$-minute quadrangle  topo- Temperature: Recorded t o  n e a r e s t  o . ~ ~ C .  
graphic  maps, i s  g iven  i n  f e e t  above mean s e a  l e v e l .  

Date  A 1  t i  tude  Use Temper- T u r b i d i t y  
Loca t ion  Owner o r  t e n a n t  of  land Source of a t u r e  (mil l igrams Time s u r f a c e  

Remarks 
number i nven to ry  

( f e e t )  
wa te r  (OC) per  l i t e r )  

7-95- 10ab Mrs. Me Barr 9-19-69 6,080 D D 13.0 8 I n  c i s t e r n  

7-95-10ab do. do . 6, 100 D D 18,3 5 I n  house 

7-95- 10ab M. Barr 9- 19-69 6,120 D D 11.5 5 Irr, house 

7-9>-10bdb Do  Moore 10-20-69 - - D D - - - o 

10- 20-69 D D 6.0 ' 7-95-10bdc D. Moore - - - - 



~. . 
) ;. - - -. -.* --. . ' ? ,.cr-.- 

./ 
-. - .  

Tl,blc 6 . - -~ , ,~ , , , i  r;:l n l j : l l \ v - f i ~  of vntcr f ruln 
- - _ A / -  

-- 

~ o c a t ~ o n , l u m ~ c r :  See text  for well s)'stcn\. C1::.:h'i[i~3tior: :d, ~ ~ 1 1 s ;  S, s p r i n g ;  D, d i t c h ;  C, cistern 

in m i  llj.r.i .i~:,a p r r  litcr) _ _ _ _ _ _ _ _  
. -.-- 

C:ir- . S p i ' c i f i c  l i ; a i d n c ~ ~  5 5  cat$ , . . 
FL? n- sod- Potas -  Lith- Bicnr- S11?- Cl~.lo- I'luo- N i -  Pllos- Dissolved contluct- -,,-..- 1 Date Si l i ca  minum 'l"- Iron gn- ium sium i u ~ i l  bonnte bon- f a c e  r i d e  ri.dc tratc p i l a t e  Copper  Zinc Boron solids ance C a l -  Trit- 

o f Time ( ~ i $ )  ( ~ e )  ncse ( N ~ )  (K) ( ~ i )  ( i i ~ i : : :  j a t c  (so,; (cl)  (F)  . .(q) Po4) ( ~ u )  ( ~ n )  ( (rcsiduc (micro- cium., 11 i u m  Nan- 
yll i"", 

(sc) 
car- 

"g c ~ l i c c  tion No3 ) r l t  180°c) . mhos/crn mag- bon- T.U. 
!3 > a t  2 5 O ~ )  nesiurn a t e  

-- -- -- -- -- --  563 o -- -- - - - - - - - - -- -- - - - - 
.02 -- 1,120 

- - - - 7 .-.' 
5-15-69 -- - - - - -- -- I * .  

W - - - -- - - ';It2 0 - .. -- . - - - - - - - - - - 396 
9-20-69 -- - - - - - - 509 652 325 0 -- 76 33 s '1.7 367 
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